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““The Service will actively The Service will actively 
seek to seek to understandunderstand andand
preservepreserve the soil resources of the soil resources of 
parks, and to prevent, to the parks, and to prevent, to the 
extent possible, the unnatural extent possible, the unnatural 
erosion, physical removal, or erosion, physical removal, or 
contamination of the soil, or contamination of the soil, or 
its contamination of other its contamination of other 
resources”.resources”.

Excerpts from, NPS Excerpts from, NPS 
Management Policies 2001, Part Management Policies 2001, Part 
4.8.2.4 4.8.2.4 -- Soil Resource Soil Resource 
ManagementManagement

NPS Soil Resources Management



“Only by having reliable scientific information can park manager“Only by having reliable scientific information can park managers take s take 
corrective actions before those impacts severely degrade ecosystcorrective actions before those impacts severely degrade ecosystem em 
integrity or become irreversible”integrity or become irreversible”

Soil Resources Management



The NPS Inventory and Monitoring Program is The NPS Inventory and Monitoring Program is 
obtaining soil surveys on Park Units through obtaining soil surveys on Park Units through 
agreements with other federal agencies such as the agreements with other federal agencies such as the 
Natural Resources Conservation Service (NRCS) and Natural Resources Conservation Service (NRCS) and 
with private contractorswith private contractors

NPS Soil Resources Inventory



“All soil surveys will follow National “All soil surveys will follow National 
Cooperative Soil Survey (NCSS) Standards”Cooperative Soil Survey (NCSS) Standards”

“Mapping will generally be at 1:24,000, except “Mapping will generally be at 1:24,000, except 
where more detailed surveys are required for where more detailed surveys are required for 
park management”park management”

NPS Soil Resources Inventory



National Cooperative Soil Survey

The NCSS is a nationwide partnership of Federal, The NCSS is a nationwide partnership of Federal, 
Regional, State, and local agencies and institutions Regional, State, and local agencies and institutions 
working together to cooperatively investigate, working together to cooperatively investigate, 
inventory, classify, and interpret soils and to inventory, classify, and interpret soils and to 
disseminate and promote the use of soils information disseminate and promote the use of soils information 
in the United States.in the United States.

This results in consistency of data collection, as well This results in consistency of data collection, as well 
as database management and database format.as database management and database format.



Local Park Soils Scoping Session with Local Park Soils Scoping Session with Network Network 
InvolvementInvolvement

Soils map in “hard copy” and digital formats Soils map in “hard copy” and digital formats 
including polygon, linear, and point inferencesincluding polygon, linear, and point inferences

Soil map unit delineations Soil map unit delineations 

Soil transects and traverses, Riparian map unitsSoil transects and traverses, Riparian map units

Soil pedons, Soil laboratory sample sites, SoilSoil pedons, Soil laboratory sample sites, Soil--
Vegetation correlation sites, etc.Vegetation correlation sites, etc.

Soil Resources Inventory Products



Physical, Chemical, and Biological Soil PropertiesPhysical, Chemical, and Biological Soil Properties

SoilSoil--Plant relationships referenced in Ecological Site Plant relationships referenced in Ecological Site 
DescriptionsDescriptions

Soil Survey Manuscript with Use and Management Soil Survey Manuscript with Use and Management 
statements as well as “customized soil interpretations” statements as well as “customized soil interpretations” 

Soil profile and landscape imagesSoil profile and landscape images

FGDC compliant MetadataFGDC compliant Metadata

Soil Resources Inventory Products



Soil Map Unit Database Concepts



Soil Data Viewer
Overview



Soil Information and Education

“We have a challenge to 
not only collect sound, 

scientific information on 
our soil resources for 

proper management, but 
we also have a certain 

responsibility to educate 
our Park visitors on the 
role soils play within 
these ecosystems”



Soil Information and Education Products

Soils “Fact Sheets” for concise Soils “Fact Sheets” for concise 
information at an overview level that information at an overview level that 
can be further used within General can be further used within General 
Management Plans (GMP)Management Plans (GMP)

“Soil Forming Factors” maps/graphics “Soil Forming Factors” maps/graphics 
to provide users concepts on why soils to provide users concepts on why soils 
differ within a Parkdiffer within a Park

Soil Monoliths Soil Monoliths 

Soil/Landscape Genetic KeySoil/Landscape Genetic Key

Soils Information in a NPS GIS Theme Soils Information in a NPS GIS Theme 
Manager Format able to be accessed in Manager Format able to be accessed in 
Soil Data ViewerSoil Data Viewer



Overview of NPS Soil Resources Inventory

Soil  Soil  
Data Data 
ViewerViewer

NPS NPS 
InterpretationsInterpretations

Soil ReportSoil Report

Soil Fact SheetsSoil Fact Sheets

GISGIS



Soil Quality

“Soil Quality is the capacity Soil Quality is the capacity 
of a specific kind of soil to of a specific kind of soil to 
function,function, within natural or within natural or 
managed ecosystems, to managed ecosystems, to 
sustain plant and animal sustain plant and animal 
productivity, maintain or productivity, maintain or 
enhance water and air enhance water and air 
quality, and support human quality, and support human 
health and habitation”health and habitation”



Temporal Scales of Soil Change
CenturiesMillennia

Entisol 

Petroargid

Decades

Yearly, Seasonally, Daily





The capacity of soils to function depends on:
Inherent and Dynamic Soil Properties

Inherent soil features

Dynamic soil properties
(susceptible to change 
in response to
management/climate)



Inherent (static
-result of soil 
formation)

• soil texture
• mineralogy
• horizon sequence
• soil depth
• geomorphic position



Dynamic Soil Properties 

Examples

• infiltration rate
• biological crusts
• topsoil depth
• organic matter
• aggregate stability
• nutrient levels
• salinity
• microbial activity
• distribution pattern
• rills/gullies

Are susceptible to change in response to changes in climate and/or 
management



Monitoring Soil Resources 

It’s Not Rocket It’s Not Rocket 
Science !Science !



Soil Quality and Vital Signs Monitoring

We need to know more about We need to know more about 
potential impairment to our potential impairment to our 
valuable soil resources, and valuable soil resources, and 
the ability of our soils to the ability of our soils to 
““properly function”properly function”
Partnering with the USDA, 
NRCS, Soil Quality 
Institute to develop Soil 
Quality monitoring 
protocols for use by Vital 
Signs Networks



Soils and Threatened and Endangered Species Monitoring

Desert Tortoise



Example Network Implementation of Soil Quality 



Vital Signs Framework

Soil Quality  



Desired soil functions from NCPN Desired soil functions from NCPN 
perspectiveperspective::

•• Regulate hydrologic processesRegulate hydrologic processes

•• Support characteristic (native) plant Support characteristic (native) plant 
& animal populations& animal populations

•• Capture / retain / cycle nutrientsCapture / retain / cycle nutrients

Soil Quality and  Soil Functions



NCPN Soil Quality Indicators



Qualitative assessments of 
ecosystem condition for 
purposes of determining 
monitoring needs.

Condition Inventories

Applications of Soil Site Information



Monitoring Design & Interpretation

Spatial stratification in relation to:Spatial stratification in relation to:

- Current ecosystem condition.Current ecosystem condition.

-- Inherent & dynamic soil / ecosystem Inherent & dynamic soil / ecosystem 
properties that determine the resistance / properties that determine the resistance / 
resilience of soil / ecosystem functions to resilience of soil / ecosystem functions to 
predominant disturbances.predominant disturbances.

Applications of Soil - Site Information



Applications of Soil-Site Information
Exotic Species InvasionsExotic Species Invasions

-- Spatial modeling of invasion patterns in relation to soil / siteSpatial modeling of invasion patterns in relation to soil / site
characteristics to support earlycharacteristics to support early--detection monitoringdetection monitoring



NPS Soil Resources Inventory Status

Complete – 58

In Progress - 31



Future Directions

Continued interactions with Parks and Vital Signs Continued interactions with Parks and Vital Signs 
Networks to acquire applicable Soil Resource Inventories Networks to acquire applicable Soil Resource Inventories 

Partnerships with other federal land management agencies Partnerships with other federal land management agencies 
to allow for “cross to allow for “cross –– boundary” soil resource management boundary” soil resource management 
and/or monitoring opportunitiesand/or monitoring opportunities

Pursue use of Predictive Soil Mapping (PSM) techniques Pursue use of Predictive Soil Mapping (PSM) techniques 
for inaccessible or wilderness areas where traditional soil for inaccessible or wilderness areas where traditional soil 
observation methods are not feasibleobservation methods are not feasible
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